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^ 3i|-oiKe|.oi ^2-^ c^-cf A/D ^wlE-loll ^t!: ^-^5., <^>^S.ii *a 

^^l-^*>^ *^*>^ ^^1- ^vH^ ^-^S. 

^^1-^ tils* #^*H -S-^^VJI ^l^Ei-^^ O.S«.E-l Cl^l^ 4-Al^> 

D ^^^^] Sl<H^i, ^1 2 ^<^1^ 1 ^<^l^i ^^Stb <Hls11- ^^*>7l ^t!" 

£ 3 
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^2:1- ^fe cf^ A/D ^Hl^i ^ ^^1*1-71 1}-^ 

{MULTI-STAGE ANALOG TO DIGITAL CONVERTER WITH PIPELINE STRUCTURE AND CODING METHOD 
FOR DESIGNING IT} 

£ 2^ A/D ^ ^^<^] ^Bl-ifl^ 

1=1-^ A/D fltHti* M-Bl-xfl^ iEia<^ln1-. 

10 : <?H:^ 20 : ^1 1 ^ ^hIe] 

30 : 2 ^ ^B^B] 40 : ^1 3 ^ ^iw^E^ 

50 : ^1 4 ^ S»1E1 60 : 

<8> ^ 2|-<^lH.el-<?l A/D tiw^t-l (Multi-stage A/D Converter) 
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^ 1^^^ ^71] ^V^l*>:il ^^4i£7l- ^fe cfig- A/D 

<9> o^^^o_s., s[o]^b:^o] A/D ^^^]^ afl, 4 ^(stage)'Hl^i 

^^^m^ SL^ii '^Hleil- :e.^^l-7l 1 tilB(bit)» ^^*>^ 3.^ 7]^^ ^}^%^. 
<^11- 3 ^-^S. ol^o^^ A/D ^Hlt-1<Hl^i 10 tHl^lEll- ''J:^^] 1 ^ 

<^l^i ^1 3^77}^] 4 ^S.^ ^>^]*H. ^1 2 ^ ^ ;«fl 3 1 wlH^^^^ 

^J^S. A/D ?itH5ll- ^-f , A/D ^tH^l- T^^^*>^ ^ 'd^^ ^^iS-^ 

^-^'d A/D ^w^t-l^ %^o_^s.. s^-oj^ej-o] ^^o) A/D ^«1b1oi]a-1 

<^lei2^ ii^^^ :g^a^olT:f. :£ l^. a/d ^uIe^* ^^l^>7l ^efls^ Hj-^^ uj- 

£ l«^lfe 4 ^^S. ^^jslJl 14 wlB^ cIlolBl* iy^y] A/D ?i 
til^i^ 7l^ol u^-El-M- o;^^]-. 1 ^(ist STAGE)^ 5 hIH^ ^^^s)<H SZ^. 2 

^(2nd STAGE) vfl;^l 4 ^(4th STAGE)^ 4^ 4 ^^^S\o] o;[cf. 2 ^ i-fl^l 

^(NORMAL RANGE)^ ^ ^ofl «^lel7> ^ ^4* >^>-§-*1-fe 

^olJL, ADD15J1- SUBl^ ^ ±S.^Jl <H1&|7]- ^711^ ^-f o]^^ ^ cj-oflA-l ^^1 

:io> >^v^^ w>st|- :y-ol, ^Efloi]^ si-oliEel-^ cf^ A/D 
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^ <^lsll- :a^*>7l ^SflAi ;H1 2 ^ ol^> i^rCstage)^ 1 oflelja.^ «] 

-^^7] nfl^oll 515.7V 4^^>^ ^3E^1 ^^5. A] ^ ^o] ^V^l*>o^Jl 

<ii> i3>sq. ^^*]-7l ^§>oi, ^ ^^<^1 sj-ol^H]-^ 

A/D ^BlB]^ 2 ^(2nd STAGE)<^1^ <^lsl-a-^* 1 wlH* -r-Jl >il 3 

^(3rd STAGE) ^]^}^ ^<^1^ -^^1 
<12> ^ ^^7]- tiV^^l A] ^ ig^^ ^711 ^}:^]^} 

JL ^^^3.7} 5^oi^e|-oi ^^M. cfc]. A/D ;«fl^^m ^<^li=f. 

<i3> ^ ^t^o^ cV€- sj-oi^evo] cfc]. A/D ^ttlBlo^ 

<i4> ^ ^T^ofl 4^ 3}-o]H.e1-'?l T^Sl- cf^ A/D ^w]^^ o}^S.ZL 

tilH* :a^«>Ji ^71 ^tHE-l-^^ ^ ^^^^^ ^^]^ 

A/D ^BlEi<Hl ^o^^i, ^>7l ^a^Bl-^sl ^] 2 ^<H1^ 1 ^^5^ 
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*>7l ^tb <^le.m^ «1B1- ^Ji 3 ^ oi^Hl^^ife <^^&^ ^]^% ^^1 

<15> ^HlE-l^^ Z^- cfo. AflS. oflc ^^:^o] ^^l^fji c^A]^ oj-^S-ZL 

# <5J|:b l-i:-!^ #^<0^<4^ ^V<^11- i-l-^^l (residue) ^S.^ ^l-:^ ^ 
Sll- MDACCMultiplying Digital to Analog Converter )# T^^l^Vfe ^^-^ 

<16> ol^>, ^S^H ^ n]-^ ^Sl- A/D 

<17> £ 2^ A/D ^wl^^l- ^^l*>7l ^tt ^ ^^-^-ll tt)-^ 1]-^^ M-^^^ 
c^-. £. 2«^lA-1, "^^(NORMAL RANGE)^ ^ ^<^1 ^H.^ «^lsl7> §i<H>H ^ 

» ZLtfls. >««>-g-3^>^ ADD14 SUBl^ € ^"^l -S-H^ •^lsl7> 

^ ^'Hl^-I ^^l^V*^ ^4"^! 1 wlBl- wife ^J^oln]-. 1 c^. 

(1st STAGE) 'HI 5 wlH* ^^^^}^ 16^5. s:>c>^ ^^12 ^(2nd STAGE) 

^4^^ti|-. ^] 2 ^(2nd STAGE) ^^f- 4 tilH^^}- *>-^ 4 ^IB^ <=^^M.^ <=m±S. 
^y^^^^. ^1 2 ^(2nd STAGE)<HlAi 4 ^IH* ^^*]-^(^^l n^]^]^ 3 tilH<^]Jl 1 wjH 
^ <Hle^:a.^-8- tiloiBl) ojs.^ 16 0.^ *}o^ ^1 3 ^(3rd STAGE)-2-S. ^^tb^. 

^] 3 ^(3rd STAGE)<HlAife ol^.^ 8S. ^\(^ ^^14 ^(4th STAGE)-^S- 
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1 ^(Ist STAGE)2l LSBdeast Significant Bit, ^*>^ 2mF/32o]JL, ^] 2 ^ 

(2nd STAGE) ^ LSB^ 2VREF/16ol ji, 3 ^(3rd STAGE) ^1 4 ^(4th STAGE) LSB^ 

2VREF/801C1-. ^1 2 ^(2nd STAGE)<^]^ife 1 wlH* &| il^ -8--^S. -^7] nfl^ofl 
1 ^(Ist STAGE)<HlAi ^>^S^ ofl&lsl d(l/2)LSB '^^sl ^H-^ ^ SX^., 

^1 3 ^(3rd STAGE)4 ^1 4 ^(4th STAGE)<^l>Hfe <^le-lii^-§- alBl- 4^. ^^1 ^7] nfl 
^<^1 d£l/8)LSB ^n^^ '^is^'?]: ^ ^4. ^1 3 ^(3rd STAGE)4 

^1 4 ^(4th STAGE)S1 LSB ^tfl^^ 2VREF/8S-H ^1 1 ^(Ist STAGE)^ LSB ^tfl:gJ:ol 
2VREF/32:ac|- 4 afl 9]^]B.S. <^]^]M.^ ^^^^ ^]^^}>\] ^i^. ^1-21-^1, ^1 2 

^(2nd STAGE) oj] a] ii^^ -§-.^5. 1 alH* -^Jl ^^1 3 ^(3rd STAGE) oj^VoflA^^ ofl 

Ti|-^ A/D M-^^^ 3E^<^1^. H 3<H1 ^ 4€- ^-^ A/D 

5 tilH l-2fl^ SwlB] (Flash Converter )( 22 )sV 5 MDAC(Multiplying Digital 
to Analog Converter) (24)5. >fl 1 ^ ^^^(20), 4 «1B €efl4^ fiwlB] (32)5^- 4 

alB MDAC(34)S ^^^^^S ^12^ ^»1eK30). 3 ^]B. ^v]B\i42)Si\- 3 alB 

MDAC(44)^ 3 ^ ^^B\UO), 3 ulB 1-Hfl4=i ^tHEi(52)S- ^^^€^14^^ 

1^^1(50), ^ jy.^^^ 5.(60)1- ^^IW. 
<19> olBr>, £ 3* ^S«^H ^ ^^^1 4^ 401^21-^ ^Sl- t\.^ A/D 

o] .g-^l-oil cfl^ 'i^tbi=f. S. 3<^1 A/D 4 ^.2-5. ^^^s)jL 14 alH^ 

^1^ ^:&» '^Ir^^cll, ^] I ^ ^^^(20)"^]^^^ 5 2 ^ ^wlEK30)ofl^i 3^1 
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H*. ^13^ ^«lEi(40)<^l^ife 3tilHl-. A 4^ ^alBK50)«^lAi 3h1H» 4 
wlBS. ^12^ ^tHB-1(30)«fl>H 1 tilHfe ^1 1 ^ ^ttl El (20)^1 ^^.S^ «=H1&11- 

<2i> 1 c}. ^wlEK20)fi1 5 #efl4^ ^^1^1 (22)^ ^^1- "iflH *i:-1(10)^ 

^Ai^>JI <^}^S.O. ^^oil «fl^*>^ 5 HlH^I c^^l^ ^^1- ^^jAl^t:)-. ^1 1 

^ ?itilEi(20)^ 5 tilH MDAC(24)^ 5 wlB #efl4=| ^ttlEK22)S--f-Bl 5 wlB^ 
Aij^^ ^-tl^Vo^ o}^s.n. ^S.s. ^^^Ji ^3). o>^5.ii "ffl:^ -fri^l 

(10)^ ^^^^S.S^o] ^}o]^ (Residue) ^%aL o] x^t^t] ^ 

^■^}^ 7l^^ ^T^. 5 wlH MDAC(24)^ <^1^^ 16<^14. 

<22> ;H1 2 ^ ^alB.K30)^ 4 tilH 1-Hfl4=) ^wlBK32)fe 5 ^IB MDAC(24)5^ 

^].j7 ^Al^ o>^s.Zl ^^<^1 ^^*>fe 4 tilH^ 1=1^1^ ^-^J^m^-. 2 ^ ^ 

^B\{30)^ 4 tilH MDAC(34)^ 4 wlH 1-Bfl4=l ^w^e-] (32)S-^Bl 4 hIH^] c]:^!^ 
^Ai^].o^ o>^^li Al^^ ^^^>Jl o] ^aH- o>i^szi Ai^ol 5 ti] H MDAC(24)£q #^ 
^Hl- M-^^UResidue) ^l"^ i^^^l ^#*>^ 7]^ 

^ tti^. 4 MDAC(34)21 ^^ol^.^ 16<^1i::f. 
<23> 3 ^ ^tHtK40)^ 3 ^w1eK42)^ 4 ^IH MDAC(34)2l ^ 

AisVJl ^Al^ o>^Sii X]^6\] tfl^sV^ 3 ^S* ^>«Al^cV. 3 ^ 

^b^eK 40)51 3 HlH MDAC(44)fe 3 HlH l-2fl4^ ^wlEl(42)5.^Bl 3 HlH^l t:!^]^ 
^Ai§].Q^ <^>^S.ZL -ilJlS. ^^Br>ji o] ^jif o>^s.ZL ^3L<a 4 y^]^ MDAC(34)2l # 
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^>tlJ:Sil-Sl ^Voll- T-fi^^l (Residue) ^1::^ o] x^u\:^] f^^«>^ 7] 

3 wlH MDAC(44)S1 f^#<il^^ 8^1 1:]-. 
<24> 4 ^ ^Wlt-1(50)^ 3 wlH l-2fl4^ ^m](52)^ 3 wlH MDAC(44)^ 

^].j7 ^lA]^ <5>^^ii ^^^1-^ 3 wlH^l c];^l^ ^^1- ^^^Al^c^-. 

<25> 5.(60)^ ^ ^ ofl£l7> ^^S^^ ^ ^ ^§>^ «1H 

^ ^ ^^^^ ^^*><^ Ji^*>jl 21- ^^S-^B] ^^^v 

14 w]H<y 1=1^1^ #^ cflolEKDOUT)* #^^>^ 7l^^ ^Vnl-. 
<26> ^i-#tb ^1 2 ^<^l^i'?]: -^le^je-^-g--^^ 1 ^JL 4 o]t}ci\]A^ 

^ <^]^^^^ ttl-S ^7l afl§-<^l, ^ ^^<^1 3q-<5lHBl-'?l 

A/D ^W^E-I^ «V£^1 ^ o.^ A] .^;5»i| ia:ol 1/2 ^£S1 ^ 

^>^1^>JL ^^ihS-H #<>11:711 £1<H. ^^1^-^^ 30 % ^^4iS-7> ^o]^ 

<27> ^7l<^lA-1^ ^ W>^3]tb ^^Hl* ^^^l"?^^!^. «fl^ 

SI* ^^]^. 

<28> ^#t!: ^ 2l-oiaBi-<y ^sl- c^-c]- A/D ?iwlE^^ 
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11 

o}^s.iL ^^^sl- >gl-^*V:ii *^*Vfe ^cisq- 4=r^ ^-^ 

He^-^ ^2:1- 4^ A/D ^w^B^-^l ^<H^i, 

^7] Tfl 2 ^<^lfe ^1 1 ^<^1>H ^'^St!- li^*>7l ^tb <^l&|:a.^ 

-^Ji 3 ^ ol^l-oflA-l^ oile-lti^ ¥^1 ^^-^S- s|-olH 

^^fe A/D ^Hlel. 

2] 

^1 1 9X<^^^. ^71 A 

sj- o>^sii Aij^oi Afls. oflH. -frclsl #^Ai:£<4o^ ^>ol^ ^«fl u|-Dl;=^l (residue) 
^1:^ ^^^V^ MDAC* ^wl^m ^^1-2.5. 3r>^ ^fol^ 

2^-^ ^Sl- A/D ^w^E^. 
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1^^%^ 31 

7] 1 5 ^7] l-2fl4=i ^m]^ 5 tilHS ^^^^ >^7l MDAC» 

^JL, ^7] ^m]^^ ^7] >ll 2 4 tilHS. ^^j^ l-2fl4=l ^^^^ 4 alSS. 

^71 MDAC* ^71 ^alel-^sl >^7l >fl 3 3 ^IHS. ^7] #2fl 

4=1 3 wlHS. ^^^^ ^7] MDACl- ^oL, ^1 4 3 wlHS. ^^7] 1-efl 

4=1 2^51, ^7] y^] 2 ^<^]^ ^7] :4 1 ^^Stl: -^l&l* :a.^^l-7l ^tb 

T^Sl- ^fe- A/D ^wlB). 
4] 

^1 3 9X^^^, ^71 1 ^^1- ^7] ^1 2 MDAC^ <^1^^ 16^1 ji, ^7] ^] 

3 MDAC^ <^1^^ 8^ ^^^^^ 4<^lHe1-^ ^=1-^ A/D ^ 

5] 

^ ^^^sijL ^1-71 ^j:^ i-c-i^ ^*>^ wiHi- 

cfl^^lBi* ^^5^1^!^ ^wlt^^sq- :$i ^<^lAi ^H.-^ ^lel7> ^^S^* ^ € ^*>^ 

^2:1- A/D ^<H^-1. 
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^^7] ^] 2 ^<Hlfe ^] 1 ^<^]^^ oflsll- ^^^}7] <^]B\^^ 

ef^y ^2:* cf^ A/D ^wjE-ll- ^7^1*>7l ^tb l^'^. 
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